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I, the undersigned, Shmuel Rippa, hereby declare as follows: 

1) I am an Applicant in the patent application identified above, and I am one of the co- 
inventors of the subject matter described and claimed in claims 1-27 therein. 

2) In 1996 I joined a the ICP group of the Assignee as a software engineer on a software 
development team assigned to develop and implement a software system performing the 
functionalities described and claimed in the subject Application in systems for inspecting lead 
frames, and eventually ball grid array substrates, being developed at the time by the Assignee. I 
later advanced and became team leader of the software development team. 

3) Prior to February 5, 1998, our team reduced to practice the invention described and 
claimed in the subject application by developing working software code that was adapted to 
inspect ball grid array substrates. Our team did its work in Israel, a WTO country. 

4) Appendix A contains a paper that I wrote on or before October 29, 1996 entitled, "SIP 
Tests in Windows", and stored as a computer file under the name "sip_tests_in_windows.fm*'\ 
"SIP" is an acronym for "Software Image Processing". Appendix A is part of system 
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documentation for a generic model of software defect detection packages implementing the 
invention described and claimed in the subject application. 

I have printed Appendix "A" without making any modification whatsoever to the 
document as stored on the Assignee's computer system. The date appearing in the header of 
Appendix A is automatically inserted by a date field to display the date upon which the 
document was printed. A screen shot of the computer directory in which Appendix A is stored is 
contained in Appendix B and indicates that Appendix A was last modified on October 29, 1996. 

5) Appendix C contains working software code, written in the "C" programming 
language, implementing the invention described and claimed in the subject patent application. 
The code in Appendix "C" was developed in accordance with the generic model documented in 
Appendix A. The code in Appendix "C" is part of, and runs with, a suite of software programs 
performing defect detection during the inspection of ball grid array substrates. 

As evidenced by the revision log appearing on page 22 et seq. of Appendix C, Version 
1.1 of the code is dated October 5, 1997. According to our practice, only working and reviewed 
versions of code were numbered. As further evidenced by the revision log, this code was 
regularly updated at least until August 29, 2001, well after the filing date of the subject 
application. 

6) The following table shows the correspondence between the elements of the system 
claims in the present patent application and elements of the material in appendices. For reasons 
of simplicity and clarity of understanding, reference is made only to Appendix A, which 
documents a generic software defect detection package as described and claimed in the subject 
Application. 
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Claim 1 


Appendix A 


1 . A system for inspecting electrical circuits 
comprising: 


The entire document, evidenced with 
particularlity at the illustration on page 7, 

marked "A". 


a boundary identifier operative to generate a 
representation of boundaries of elements in 
an image of an electrical circuit which is 
under inspection; and 


The illustration on page 7 marked "A" shows 
boundaries (referred to as eels/contour elements) 
for the circular pad. 


a defect identifier operative to receive said 
representation of boundaries of elements and 
to analyze at least some locations of at least 
some boundaries in said representation of 
boundaries of elements to identify defects in 
said electrical circuit. 


Text at page 8 marked "B". 


Claim 2 


Appendix A 


2. A system according to claim 1, and 
wherein said boimdary identifier is operative 
in hardware. 


Text at page 2 marked "C". 


Claim 3 


Appendix A 
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3. A system according to claim 1, and 
wherein said defect identifier is operative in 
software. 


Text at pages 4 & 5 marked "D". 


Claim 4 


Appendix A 


4. A system according to claim 2, and 
wherein said defect identifier is operative in 
software. 


Text at pages 4 & 5 marked "D". 


Claim 5 


Appendix A 


5. A system according to claim 1, and 
wherein said defect identifier is operative to 
compare an actual location of at least one 
boundary from among said boundaries in said 
image under inspection, to a location of a 
corresponding boundary in at least one 
reference image. 


Text at pages 4 & 5 marked "D". 


Claim 6 


Appendix A 


6. A system according to claim 1, wherein 
said boundaries comprise contours. 


Illustration at page 7 marked "A". 


Claim 7 


Appendix A 


7. A system according to claim 1, and 
wherein said system further includes a 
putative defect detector operative to identify 


Text at page 2 marked "E", refers to errors 
detected by hardware. 
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at least some putative defects. 




Claim 8 


Appendix A 


8. A system according to claim 7, and 
wherein said defect identifier is operative to 
analyze, from among said at least some 
boundaries, those boundaries that are 
associated with said putative defects. 


Text at page 2 marked "E", text at page 2 
marked "C" and text at pages 4 & 5 marked "D". 
CELs associated with errors detected by 
hardware are fiuther evaluated for defects by 
software. 


Claim 9 


Appendix A 


9. A system according to claim 1 , and 
wherein said system farther includes a region 
of interest identifier operative to identify a 
portion of said image of an electrical circuit 
as being a region of interest. 


Illustration at page 7 marked "a" shows a region 
of interest around a circular pad. 


Claim 10 


Appendix A 


10. A system according to claim 9, and 
wnerein saiu aeieci laeniiiier is opcraiive xo 
analyze, from among at least some 
boundaries, only those boundaries that are in 
said region of interest. 


Text at page 2 marked "C". computation is 
acucicraicu. uy rcdiriVi/iiiig cuxiipuiciLiiJii lu L/Cia iii 
windows. 


Claim 11 


Appendix A 


1 1. A system according to claim 8, and 


Text at page 2 marked "E", text at page 2 
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wherein said system further includes a region 
of interest identifier operative to identify a 
portion of said image of an electrical circuit 
as being a region of interest, and said defect 
identifier is operative to analyze at least one 
characteristic of said at least some boundaries 
that are in said region of interest. 



marked "C" and text at pages 4 & 5 marked "D". 
CELs associated with errors detected by 
hardware are further evaluated for defects by 
software. 



5) Claims 12-20 recite a method for inspecting electrical circuits with limitations 
similar to those of system claims 1-11. Based on the similarity of subject matter between the 
apparatus and method claims for inspecting electrical circuits, it can similarly be demonstrated 
that the invention recited in claims 1 1-20 was conceived and reduced to practice prior to 
Februarys, 1998. 

6) Claims 21-27 recite a method for fabricating electrical circuits with limitations 
similar to those of system claims 1-11. Based on the similarity of subject matter between the 
claims for the apparatus and for the method for manufacturing electrical circuits, it can similarly 
be demonstrated that the invention recited in claims 1 1-20 was conceived prior to February 5, 
1998. Inspection equipment including the invention described and claimed in the subject 
application for the inspection of ball grid array substrates during their manufacture, was first 
shipped to a customer on or about July 29, 1999, and was unpacked at the customer's facility 
about one week later. This system was developed by a dedicated staff of over 40 full time 
mechanical engineers, software developers, physicists and support staff 

I hereby declare that all statements made herein of my own knowledge are true and that 
all statements made on information and conjecture are thought to be true; and further that these 
statements were made with the knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States 
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Code and that such willfiil false statements may jeopardize the validity of the application of any 

patent issued thereon. 



Shmuel Rippa, Citizen of Israel 
4 Rimalt St. 
Ramat Gan 
Israel 

Date: December'^ 2004 
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•*'runcM'<?^^' %:s-i'^i'aileei to get seaTchj»r;i:dfcit- Etc^ c0tit%s^Ta^ti.oh., *% 

} 

// 3gef we:ig^bt^s; floir #ach /^egi^eiifc ^med. wimMl the microreg :proce.3S . 

{ "■• ■ ■■■■■ ■■■■■ ■■■■ - — • ■ ■ - ■ 

«:^n.ctiipi3 T -Faiied to .get mcxo^reg^segsaent^w'el^^ *' 
"from cbafieitra:Cioii-'*^, -Is^ife-O) 
.'return .false j 

..x:efeu3?h ffiS^se^^ 



// :K^ea.d ' Xis:t pf i^equ^aite^ iirids^^^ £up aiid apvdi directions:;) . 

// Xn j'tb location of this list ve 

// will Ci'nd the defect width tolerance coxre^ipondlas to segment having id 
// tha t is equal cb j . 



fl — — — — - 

•detect; wiclt;h^p:. ci 

" *«Vtittbltion. %o:: <?an .uot xeaa- H'st d:e€ece_yMt:ii^iJbp>>^.; Name {J ) ; 

} 

■If. (■.defect widfelijup .-c-ite:!) ") ( 

"and' inicrojrreg Jse^^ • # 

retu.irn fal^e-; 

)^ 

defect'. widtsh W^^^^i^-^n^^^* ^ ^ . ■ ^^-^u ^ v ^ * f 

1 " ■ 

■'^and. d:e£^t_wldfc.h_di3W:n:,* # 

}■ 

def ect t■at1g^^wld:C^:^ciHBa:r^^^ _ - ^ 

for { uasiaied^liit » Q;. i < deC.e^cfc_wid.ch^tt^v 0i^e.|)'; ^^h^J- I i .,, . ^ 

doubie.ia^gSri.&^^^^ ■( .4lieS|J^PUi» :i^fcfe^ai:hidown;M- ). / 

) ■ 

else ( , 

;max^.fc3n4ijSi^t}i- = fief ecfe_ts«^J»i<icS.:tii ^ 

■} 

} 

naba{tOG DERIVED ERB6R,~"i!oSetPa.riTts': . , . . . 

return -false'; 
iir .a.ng:l.e_t.oierance vf a.b's-(rar_angI.e^toXe.raiice1 ; 

if { I (conf ix . Get£Fj.^^d£.a.ciTienti- ^ 



«f rom ' conf igu'ratim.,. ** , Haste- 0 •) i 



))) 

"l?u.ncti;pn %s Failed' to set: max^iiin^er^ces 
r"et:urn f.al:se? 

^•nil^og t^LGGLpsR^:^^ ........ 

} 

/:/ 0 trai3STOi:ssiv«:":.l-xejAe.ci;^^ • ^ r 



rerum false; 

} 

.1 ■ 

der e cc^w.id t:h^6ij>m . clear t ) t 
dii;ect^J ting c:l:jBa:r C ) i 

} 

:/f " ^" ■ 

•^^ "T^he ertveilope^. ar«^. ereat-ed after 'ree, ■polyii^nes 



Si-re- 



//f- MR: uom ' ' -^^P: 'mi^crp* registratxoa;' 

//■ " 
// 

// GQMPA^E^CELS^^v^i. .. . . — ^^^^^^ :fer^^«armecfc.; to^ 

// CdMSARE •.GHl.S:.^^rTI^- : Compare CHSb. -to If J^P^''^'^' 

> / - . — -~ Poly are -rir^am:^^^^ 



..--.^ 

;/y 'Extmct^ and ailo^ca^e data needeed £or commitation. 

• case -X: i 



case .O't ... 

// -m-- onliine. ceiJs axi0Q^ np .r«fexemi.e>.,^o^^ 

.defauit': . . . 

/:/■. Continue- ta 
■fare-^'k; . 

} 



ft Shrinked reference vlndt>W.. -brans^f oMed; i^nt:0' ottXte 
// epordinates. ci^^fecti? &utbid^i'-thi» ^jb^a^tla ^11 
/7 'not: .be :r€i{>orte£i * 

// -'Qaaic enveloi>a « ' -a <wi 

//: meai^e datpa -oegm^nt. 'irii^bi^t^i^ Jb^io .fot easjli ,^ecrmatic -ofi. each 

it ( ^siegm.ents_ln^r^o■•■) ■{ 

■mlog tt^«3_MiL0q^^ Functioa Fallea go create 



/•/ to oi&iM^'ib^&xvi^^ fee,gip.€?-at±ptt :tr.a^ wwa^e. co^ compute 

// ittfe, :tE^nsJoim,kc:i.pSLi3-caK ^li^H^n62oa*.. .iaie:*i»fe*8e' eraatsEorma^ioa 
// -is .tea13;e.d:;o-h:l2p-oiyi:ine 

Meiaife2dtxa^ ... ... -.v. .-.v. • 

-i^f C mi:G:rb. xee -mode 1.- i , ... ^ ... 

<ja.riiiei>^cocyr^iftat;^ _ , « ■■'•n-?.*^ 

/■/ Set 'geom.e.t'ry 'for- mi.crp'reslst^a^idn 

■seginemiiWiif >SetPaxai3^ i sea^rc&U^^^it^- 

'■ sHeaxch 

// .Stfefe weight^ t^x mi.^ie|ror€^ 



// the ^^^^00m 

J 

. 

•elise {...,. . 

■ .mX<^(J^J%F»j:rKJ'-;Ei^ *?^^cutt«-: ^' 

deiece se.gmei4t0_.in.ilo ;■ 
return PimSrRf 

1 



Xt-. i rfet code: :^ij|r^c<mipa^ 5 ' | 

). 

• ) 

// .M:i:u3C ^s'elfiRef. trans forrnafc, ion accprcliiis- to'- new- ^ran-s-formafe ion 

'♦•i^jf^^gijoii Fail^ .fcio invert ti^a&formaiCXoiv:. N:amf5{>.) f 
• dele te"" ■ &e'gmen t'S^i;n£$,r 



} 

} 

i.f i 1. ( Cda t-a_:f pr_.compa.re . 0al._w:in.) -•>AdiiistSel£2.Hiif (o-eiX2 polyline) ) ) { 
mlp^ ( LOG_Dh5xVe5_e'rHOR . Execute : 

^Fuhctdon %n t Fallea. -to adjunt trans forsruifcipn.!; '** Naiiie 0 ) ; 
if: i segmen t B_i n f o ) { 

f 

. //' Transfor^m a-hrinkied ril£ ;^tiad, ;t:o.- iww. onldbse -posl-tJlan :0ffcer- 

mlc:r.ore.B coxrectloii.* 
ilhri-nkeid re.f_q:u«di:ilat:erai\*E^anB£d.mt -poliy^^^^^ > ; 

idi.tia:jlor_c(i^ 

//' Create B-eigtdent.a_a:nr o " f rp poly-lirifes aiid ^:raii.s-fQm- "th-efrr to dnXirie 

cdordxiiafees- 

■aei3»ien-t«^in'fo->.Sei:Fi:t^ \ *d.aca^fpr_ccnip.are*ref_^ polylin62onl 

i - •■ • • • 

■ d^ f ec te^^id th_dc^^ 

■ deteet/jta^g^^^^dt^ 

/y ■ // clear ^acconuilated-- ienaht; -^of -ceis- TOsl;?^e ^^n^ellJop^S- 

for { unsigised j . -v:ar j <- ref-p^3^ 

%rector<Dse9_envei^::^e^ •v^eaveidpes, ^ r ef^j^iyij:&y;:t3-l ^ 

>K ) 
// I 

// vre:cipr ithafe lloid^^^ 

•vector 5: -goiast ■ M^i^L^^^t^^ *' > 



•for { uns^i^gnad int.- i^coinpare = 0;; 

4-1^0 pirrpaxe. ) {" // Huii pver all reqite^^ -coitipai^^ al^oiri^tbliv^ ■ 
•S.lp^defe.ctJ-i.Defe.ct._type d^type Sl^^fikteii^x iVmZ2CSJL;^ 
if "(" eompare_m6de-ii„<^otng.are.1 -^^^ .i:^DMPajm^eS]&$_2^^n?Et01?BS ) ■{ 

-// QeometricaLi cms 2 mmtOPBS test 
dt^lefee data-'^fo.r^compareiCe-l^rMt.X' 

} 

y 

I ) 

I //- mare ^'han ^ottfe. :cc>m£^rf^soj^>iitS^^ afecave, 

^ d_t^ « s:ifejiefe:ct^^\fs^2<:^i^ 

) 

dea-e^^' "s^^iijeixt £^ 
if- -i dat-a^tor^coi^Pi )■ t 

} ' 

retuxti, SlHORj 
3 

// Get ■ PXM - a£ :eB^e li^sef^ , in. ■ d2Si:g^iBai _ iref ax^ce. cco^pplir^ , 

bonst: 'Pim<Env,eiope;^l'53,c_i^'fo> *• malii^bim^ ^ 

« (data . f or^ccnipare • ref^im_^6f _envelwes I' - >9ec_pijn { t ; 
dotifeie y/, set:': . ,t ' 

" ■ ■*?-ru5cti^.a:■i^s:^■^^ Object ^. w-^pwf* 

^ "fs'tidJ) i¥d" %d]";x:r%d tal.>.. " ^ 

iWetJ, w.TiiSet), w.TdC).w.XO(>. w.Kl () . W-YO () , w.Yll) ); 
if ( segmertts^ififo ) { 

V 

1 
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relsurn BRHORj 

) 

■ eel; mi s ma^t che s . cX ea:r •{ j ; 
if i ■mta:^for_cojraEpa:re>ceI_ra:»c ) { 

■) 

■±~f. ( coffip.are; m:Dde.* !5iie > 1 :)' { 

■// .Da,spla^ defect as- type VBGS'CEii oisly i:f ^ 

// more kltao., one, oomgairisc^. al^gc^itthm "is:- active..- 

' 

-.double. 3?:^SU^p^ = -X6,.,0; 
•dpiiWe'- -y^s^^ ~ 

if: .( dai£a_j^0t^^^^ )' (' 

} V" 

// plONg C '^CrompareGHtS f 6 BltMap-: ^id;sma:tq:hc.s. :%d:- 



el'&e { 

mlogfboG^ftPPtlC^ekHOR* XXlegal cpa^xe mode. «l ; 

■it i /sesfRep:ts^i.nf.o_ ) { 

■ if- i-'^mt^B^ ) ■{. 

} . .'■ 

'} 

// GMp excesii and :misBlns -enveioiJaB- to |?:i:pduce real d<?^£^cta 

1€ ( i;Handl:eBc^fecfc^si cel^iernacches. .re.fj?0l:;^»v, 

if ( .S0^ai^'n-t-s_jto*<^ { 

li! ( da:ta_forj:o^are.:Cie^^ (. 
} 

} 

} 

//- " ^ ^'^^^^ 

//. BandXi:n0 of pi:£jJipIigj:s ^ ^^ ^ 

const Sii5^la;ta^e^ *^cyc:<^pne|lts .■ « - 

i^r { 1^ cQ^boriehtis; 1' , .. ^ ... ^ . ■■ 

±f i seginyencs^iTfo } i 
de-ite-t-'e •s'egro'en t's___;i nx o.;^ 

if. I .d,at'a;;:_;for^coin^are;..-cel_i?a > { 

} 

) 

mlog Ci^_I>BaiVEp_HRRGR., "E:xectl:t:e-: ** ) ; 
II; { acginenfc Shinto ) { 
deX'e t^.e seg me n.t s^i^ax p ; 



.delete data= f^jr^^cd^pare.-.rCei^irMt-f 
■};■ 



//'•Put segment; s^i MO Insisie: W:itido>f- ;foar' d^uggJ^ 
<^ Failed tO: put sesfnentfe^ilif^^^ ^ 

1 

delete- dafea^'^^^;-.^^©''^^^^-*--^^ 



} 





// Extract inpti..t ±:ivfqrnm.tioii ^window 

•int 

•( ■ . . . 

da fc a^ibr^CGmpare , ;rM_Wln ' " »^ "^£»B ■ 

d:a.G:a3i orr^compare , j^Ql^^il^ne s ^MijlAi:? • . 

da t a_Jf or;_compa re . ref ^jilmj^f^ej^^ = "IIUIiB p 

;S±nJi:e^jc:aineM*:^^:r|fi^ ^ecHn=_fa^cl::US^^ ■. 

■^FimcElon -^s: Inctusion geometxy s^tatos- for.wlndciw %s (Ira) " 
-is NOT Slnsie^SfiRera : « j^amsO.*- .w-v"Tyg^'0- » -w.. id ().:)'; 

// retuni OK; 

) 

.// .preiJ^re- 'Slpd^t^ ;c0iiecc^.a?jl 'x^ def ects 

'ni»didtij$ri'*^^^? wxndow %sj.^%d) (^d 




da ta_f or_cor^3xe . onl^mn 
dafca_;_f'b,'2::^coi^asEe:* omX^&^B 
da. t a_^f orjvcompaare vce.%^ 



mme {3 , w.fyt?ef)-. iSO ^ -Vv^Xif).^ 'S^.^^if^^'C?:.^: '^.-^X^. 
;riBturii -i.? 

} 

-const - S'ffHiat^^ ■* -p^d^A^^^^^ :W3E:llijS3te 
•if. 'r. I s^|3i3at-ai^fe<i^ i '( 

W:bg |LpG_AP?L'rC_ERROH . ^ExtracfcDataForCor^pare't " 

"Function %Q : Ko S fpda ta_wi n re f elemc^nt in window %i? {^%d} i%d . •.%d].x.|%d. 

// get ref- wi^ftdow .it^seXf 

if- {■ r/re'f^wlh^ 

•'"Inunction ia-j l|p' v^ter^ince .*^|:fTddw^ foan^^-^^- window 
w. vro'W , w..yVO>-*: 

} , .. . , 

..can at slpwirt fi: ww « •'r^.^j^xn.; 
:C^d%Xine. sbafSinJcBd^quadriJi 

// 'get ref' f?^-l.y.l-ines 
-Si^pdatalj3c^lArlines •'^ |>o3:^f n.#E--.. « 

;::lf. (;J'pblyi.xne.'^ ? •(• ' - - " ^ - . 

■trtlog;-(i:^cC^ ^^^eractBatia'Fbreos^^e: ^ "\ 

■ *^3?uncb.ipn fsr. Nuiiaser of defect -threslioM (%p) is •smai£te^ c^jev. number: 
"of. segment ra»'s In poXy3.'i=ne dbi-ect-si *-^ -Kame'tl , 
def ect^idthji^ ♦-size 0 ) 7 
xet^rn- -I;- 

.anymore 

) 



If 



:i^:t ^;MiDi&i€ak ieeilS! 

^cpnst -'Si^data JeeX^ " * ■ eels 

if {. Seels n {ceIs"^>S:izeU .< i) ) { 
// .No {online) CELs in this iwtinciov 
If ( tpolY^linec ) | 

// ■■No reference pol-y-linee i Every:^!^!^^^' 1:^- OK* 

} 

.ff -lt^^^ncc pd:Xyl4ties-But:: no^ eeiiS^ - -CouBfc-- nui^r at ••■tenipt^^ -envelop^- 

for t u^^^S^^ed ine f- c.:|>*.Bise0r )' {: 

conat Dpoiiiea iplj.l 

if (w. RectO ./IndXucles: point (-p^^ { 

4^im 'empty enveiope^^T 

I 




' ;DbVii^t2 ^bV ^^^^^^ 
s'lp_def e?|c.s- >puis1s Jback td.)' ; 



return 0; 

} 

// Take: rpnliii3e*-':GBiife- s.na cr&at::e r^^'ter 3:eprasen.t:a;s;loa -of them 

■»^F\inction -iFalled to create -si|)^ 
•* in -window ts{%d) I%d. ^dlx-i-%d %d:|.,-'*:, 

I 

' V^^j^triiii^tilj": "i^iSi^tiell M :sec ^cei- -^sfeer ■^iiv.vdbndow %s.*{4d) .DW ::%4J-3ct%.a- 

* IJatneUf «.'2?y?e.U , w.IdCI. w-XOO. w^XXO , w.^O, w.Yini; 

delete (dana^f or_compare - cel_rastj ; 



■daca_fo.r_compare.ce.l_^rsLs't. inJI/ii; 

} 

}• m 

K h 

i I • 

I 

//■^lth&. .reaBqrn fjpi- ho t. /K^vdrng M ^toildcy to cut 

//'reference data £or the .specified wihldqv 

//• T.B.D. Report all CElis ^as errors, tise aprof^rialfe defeat .type... 
■If i ref win-~.>Ceometrxc:XncXu"sioriS-tat^^^^ W sii^gl^^amejra'i 5)?^^ ■{. 
■mXO0. ( iSg^v^ARM , **:Bxc,rac tBataForCosimare': 

♦'^^unction %£* : xnclusicm 0ee>cnet:ry> etatuB for ref^irettee wlacipw %'a{%'dl " 

I- 

// • GEl^s- ©Met feut. -ISO ^reterence ^|3C!a;V^:*n0S:-, 
. //■ Posi/cion 4±^eteaKtoit2\ afc-^ts^ii^ 

, Sipda&a^ealUKOTe;^®^^^ reqn3p.t_^t^«crat|^r itex:f •♦:q^a.Bi -/y^ 

.i'terator. 

iter..ReDet C) ; 

■ const Cel_event<Ge'i> * -aXeniant; 
■unsigned ,i.nt :!t_j2:>tceoo_ceXs « 0; 
while •( (.element « -iter .Hank C1 1 I { 

•double. cel_ppi.nt_>r, cal._poxnt_y;* \^ 
■ eiement-->;Fl3^sfeBria|fOii^ eei^j^sptot^y) t 

li^ "f ^riSrin^^i^iiju c«.l_pointj^) ) ( 

} " " i 

} 

.if (■ n_ex^^ssjeelB"'> ^.ipa^t^umbje^^ J ^{ 

:0|ioint2 p'^i=': -W-C^nteriy-;" ' ' . . - 

,Slo ' defect. d.Cp -x.> .p^.^Yi: ■Sip^e.i^ct'r:T:VEC^CBIj^ 
si9u^'^^-^^^"'^^*^-^K^ C.df 

rettiirii ^0/; 

} 

/7" All is .DK•.a:^a:;:;:sl:l:^.■reieva3:lt:: data. is. is^-K^x^izt^n6.^f:p-r if^xtBer pj:oc^3:s.iiig: 
ret-ujSti 

\ 

// Compare opayxie ertv^^Spei ol^ ^f^ei^ixee ^^i^ly^lxrvels ■ 

bool 

£^unc_polyiJLn,6s^cop>^aaLa i. : 

Epmpar^Cela^o^ye^^ coast Sipda. ta_cel_tOT^e_events<Ccl> & onl^cels , 
'veptoiT" <vecto% <Dse9__e^V:e.lope> .> & ref_pO'ly_env, 
vector <const cel_event<Cel> & cel_mismatchei5 ) const 



{ 

■//■ Cd.njpa.r:.i.son GEI*s ta -e.nvelGpe.s- 

// the al90frlthftt 
cel_mls>natches;^ { )■:;. 

■it' ( '^pdiYje^i^a^B^ aijp^^V^^^gle^d^^ 
} 

// piog ("Conipa Envelope s : rluiiiber of micjmatcbes » %d\n^* , cal_mismatchea . siseC) ) ; 
x:&tum: c-rue;. 

■bpp!l. 

vector <vec tor <DB-fi:9^Enve!l.dpe.> > ■& 3c*et_pol^_en^, 

•eoas.fc: :0pol-y:l:i.n.& ^ 

^iidic^til^:i^^ :i.BataFOr€qiti^ci^ St or^oiii^ ■ 

// iron ovex" mismatches {C^lis) saot insijeie any eiivelope aiid decide- 

// if that is an eirrar 

// Coyne numbex of missing CSLtS.afia SKCBSS^ GEiis reported from VBCSeEl, 

^f or ( tiasigned e: -O.; ■< .cdl_jM'smatcb:es^. sis^(:K;- t^-s I 
// vrit:e' defect:: ma^rk 

Sip_defect d Ccsi_p<^int_x;'c^lijSiiU:ii:,d^^ 
:Bip_de:f ects -^ig^ ; 

} 

) 



Dpoin.t:2- : .p. « (:i53at:A^for^coi3ipa2:e ,^ 

) 

// nun over aXl emp>tY envelopes Creferencie sre^gnieiiis not: .cove;re<i fay oalxne 
.GELS) 

// Count nuTi^er of empity envelopes 

//^....,. ^ • . 

// Search miss's in'gs envelope s .from refer eniece.. not. covered by online 'CBti&- 
// run over all ^:Ovelppes . For each envelpp^., we corisider ;t.he -cotal 
// lenght::; of- ^X1 GEBs t^lli-ng- inside those enve^liopee. X'f the number 
.// Is too. siital.!. tlxen we ' nofc;i.ily on error . 

■vector <X>^e^^rt^el!ai^> .. %^m?elope0- ^re|^oiy^<^nv_ [1:1./ 
f or -ajtiitigted' \ ■« ii-f ;j •< '^^y^^yett^pe^^ ' 

if ( (eBV:..-.Xength of elenusEntiS ii3..slde w-.d.4.0i) -m 'ienv-,:.get:^©egij^le-n.() >. d.-O:)' ) 

\ 

// An erapry; envelope. waB dete.ct.ed. 
double • « e n V » g e t_e eg^^/x s ( ) ■;■ 
double ys env .get^Beg^yeC)-; 

it {' (daba_f:or_comparm.onl._^^ -vy^iJ;)-) t 

isip_defWc;t. d( xs, ya, Sl:pyief 

): 



} 



■it ( n^empcy_e.iivelope.s > :ma.x;_^umbe:r^empty,^e^.^^^ { 
.Opoln t:2 - p «^ (daca^f or^compare , on:I_wi:ri} -;>.Geiit er (•) ? 
'S,ip_,de.f ece d(p.:x, p.y, 3ip_d.^,f^ct ■: : V:EC2eHti_SH?TY_m 
Gip__de f ectLs- >pus5h_bac1c Cd) ; 

1 • ^' " ■ 

If ( n^de.fs >: 0^ ) '{. 

■ni^c>Q!i.JjBGj&w:mDMid^ *»ooly;j:oti^a^e?-:'defeci:^s-%3:d DEFECTS. . td pols- 

..n-,dexs:, 

i^dkt:BL±^ . re^^polyi-inesl ^^sl^e C) =y 

.(diafeaA^f br. conipla-r;e.. ortl_jdeis.>r>.slze;tr^?.' 

) - 

return true;' 



.// ^poi^gical- Cu r r eady 

// ajipl led' only to- pinholes,,' This is a very ^ primitive Version for' 

// giving gulclr aiiSwe^. toi lalse -alarm tfh&t 'ai:M^ -we cain .riot, 

// c:il4;$-$;ily' p;i4^ t^liieix^ 

biiol 



i« 



Fuiic_polyiinas_c.omp_aaa : : 

for (ui^sJrgbed: x «^ 6;. .1 < x^^^p^yllxi^B.aLzeA') ■; -f^-f-i^" t 
double aa - ref _j^oiyXiiias 11] ^Si9^e^iArea^ 

■bbol. r^vexaa^polte^ ' ( ^ (J.|3pl;ari:t:y ■ (sa. > H } | -j 

if- C:^irev&rs&_^ol;^ri^^^^ ■') '{ 

' // the refei^'^nie: 'da^^ pi.nh61a.;_ . No f urther- 'tectdng. 10 done 

>/ ;..^c^Iy%:tse8' sand wlM be able. to. 

;} • " " • ■ 

) 

// refeirenae daca <^oes not contaia a •p-i.nhole. 

if ( lonX G^cornponejats tiKsiSei) >. 0} «^ (pnl^G^qoisipQnen^^^ ) 
{ ^ 

.//.^ .positive pply&bn ^urrbuiids. .whX.M, {-nesatiye ".for chia- polarity) 

-caga-tlve p61yac>^- vS^^^ cMs- polarity) 

.Jtwib^ fa/e^Sejgfiol "(..((p^^itrity 1^)' > II 

(. i(;pol#ri:fey X^iL. ■<. 0")- 

if f reyerise_pc>l.arity ) '{ 

//• Daai with poisons- wit:b .re verse -. polarity (piiibisOli^Bl . 
.//• :tpri.ntf tstderr., « -FIKHOliS. fecund. (•%:«:) 

c'pnsit; Cbiiiiefcted^cbf^ *& cffcaiii »: onl^i^^bonsponeiat^^ ; 

'if t^3iiirdiik<sdj2^ chain tl) .y) > 

-i '. ■• " ' '"'"'^ ' . 

.breaik=f 

J 

) 

/;/ A= p;iaaholB- is a de-f ecc only if it is- rsapnably far away from the 
//window's shrinked quadrilateral. 
ix' { i:all_c.els_outaide^i.iidoT*? ) I 

for (imsigncd i •« :0:? " i <■ chain. si.2^..(K^ -4.^:;) ■( 

::S%_deifi^i^ d^tflmiiiiijj ...x, .chaiivf;!^. .^jr* 'SijjF^dje'febi'? :yEC2CEI,) f 

, sip defWcta-.j^ushj^lb^ckCd:) ; 

. }•■ 
) 



rieturh true? 

) 



, //■ Get; ^eomfso't^^^^ i^w^fd^h^mj^<^^^ 

it i l.'Goniiect:ed. 'i^nitpecc-ioa :part-la:l_i:e3»r#s.en-tat.±dn ) 

{ ~ ■ 

// In the partial^represenbatian- case we allow only connected' 
// ^CQmponent inspection, 
.double xd- «» fdCrufaXe) ( tw,T!ric|g&r () ) ..x) ; 

•componeh t0 !*■)■' 

ppl>?li;ne6- >0eQ.troyinyeiopes ( ; 

} ' ■ ' 

If. { cdnhacted^i^apeet^iioi^^ -J 
( 

■// connected ecmponeist. Mi^etjfcton.. 

:/^/ ■"?^M«d'":Onii^ i^h or' partial r^p^f^&i^^ 

i 

■/./■•^BaLi/tial-- repreBent:a;t<ion of ■ cel;s. . in -winilbv/. .poi:y3>irfes * 
■i<>r- (: unsigned j ^ O;, j < " poiyi:ines^>s.lse() j' " 

I ■■ ■" • . 

const, vector <i>se^_enV:eIope> :v_enve^opes. C>:po^^■iines1^.En■ve:lopfe^^( ^t•^^^^^^ 
unsigned nuTri?er_b£_mai:ches « d; ' 

•for '(" ■unsigned- 1' = O; 1 < o cosippnent:s->.si:ze.i> ; T-fd. i 

{ ■ 

Gon-sl: Connecfced_coinponent;<CeX'> -5^- c (•*^C;;::cott^pnent&). |i| ; 
pa'l^<-iJ:n..s±.gned/unsi:.9^^ ma.;t-ch-,- 

■ii^mi:^.xvjbf^ c.h5es rfi-*- 

mi.stiiai-clles\ei^^^ tiitis matchers -begf-^'n'O ^?ai...s^cc.heS'.,end-( } ) j 
Poiy^cdFni>axe :■ ^ |}ijidMi^sfC?iittcbe:S C "c. 

sbrihked^q^adi?! la:te 



• ':{- 

.sij0i_d.e.f ect.s ->pufsh_back Cd) ; 
// break; 

// in tite- :partlaI_3represenfcaitio:n--ca"se we allow only connisct^d. 

dQubie xd * (double},! (w.^riggei^ () ) . x) ? 
a'o.uble yd. «- (double) { (w/TriggerO ) .y) ; 
^ip^mmm d (xd ,^y# . ;«*^ip!:^eiyMi^|yria^^ > 

•) 

{ ■ 

/,/ pull, rrcpressntatian o.f eel's in wir^dov as'-'polylinea » 
for ( unsigned i. » O; :i < c_cc.mpbnents-^>sx2e (1 ; ^^4^1 ) 
1 

•coijst: eojmected_cOfttpoiiant:<€isl> c ir^jc<mponent:.B} lU ; 
'mJEik^^^ ^•iTiiosm«i;t^cWes-i''endli ) ? 

\ 

uns'ioBed mindex. niismat^cliies-tel;; 

i.t t -shrfiifed:_j5t2adri}lalierafi /ij^ clfiEind^xl-. y ) j 

{',.■■ \ . / , . . 
} ~ ■ 



} I -I ^enii. of cpto 

/ 



• ■•SujDpqrt;. SokT: eiiihimeetl.^';^ micst^re^gf sri^r^ and 

*■ ' 

Detecting pinhol^as as 'pitr^i i^f-'CBSS^C'^^ 

* Code Heview by 

^■^ RevdBion' 2:00 O/OWia. O.St O0:-€:ai .shmxsM:k 

■*■ 

♦ Revision l-.-^O 2pap/tfir./p os^^a:*! j,4;8 :iftmii^LiJc. 
code 'Review by Heir 

•Revl^e;ijon-i:,.5S- 2:000/67/1.:^ \^x*\Z\AQ .shmullk 

.PrepaJiraJtion. :f o^- ;^etrfci;ng di£f ereat wldthes for' the up and down s.ideB ^qf 
Code •i^v^je-w' :by: Kei^- 

.SSevisioB. :i:*'53 X9;&5f/3.i-/^3 OS-t-lf r^ag' ;:s5bpu.lii^ " 

.c.haing;i*iip-; ■refcu.rn.-v.ai^.e of me^fe^^sd •fr^z-^^t-r^toig''. 'to' cbhst chaor 

:Gode ;Review. ,b^ *'He:te 

•Revision: •.-1:..S^7 " •l'S9S/X2/i.S- .X3'..:a4r,;.29 ■sbaroxid;-: 
Add log message. 

-Revision 1^.56 X99S/ 12/16 12^?i2;.v47 ..si!^ a^irni • 
ithitiging:^ to- xetiiirn. "cdde ' instead ^pf :t:£ve/iaXie 



edde. Review .by- 



■Revieio.'n lSBB/XO/14, :i.3.t;27:10 melrm 

improving includes 

Rsa^rrangiilg balls pa,tl5 .^fviMing. • TOpiK>rt: ^ f or^ i.b ipat-ii 

ilew- infce:rfa'c# for .fa-net: ionB: 

''Revision ■%..A^9. X9mM$^/^t>^ 0^;;^S^^fOr -shmi^Uk. 

■ empty Ipg meaease * * 

empty: ^og;"mei^sase 

Revision. 1...A:2. X9m/01/X^& 0S ;4i:-^9 mei^rm 
-einpty log: message 

i.^vislori • l?:^4a aS9S/.0S/-23; X2 r04;::6a m^irm: 
empty- loS; me-ssage 

:C:p.sme,i:i:P 

Revision, "a.. 38 13^9/ 03 /JOS Q8. :.2X:'24 :mei?rru::. 

changing to win^namea_g«t: of sipci«ic.a-_poiyli:jnes CCel) 

.Revislorj 1.. 3'7 1=9 35/ 03/0 5 4.4. :3-.a-:: 3 S shaxo.aci. 
jE^oiid uraiecessasry Print ( J 

Xm^xoyed 'KajidMitg o£ degaiiej?4te poiyiiirt^s tcwo vertices th^c ar« 



^xfsmB^- iosg-if^' -nieseages.- 

* 

^ -Revision 1<^4 19$5./02/2« lSr40.::.a7 shmullk- 

'j^dlns global defect 0 wb&n .two ma.^V' excess- CSliS ouitsidle 
enveJtcpp.es: or #mpt^ envelopjes w-it^out- CEhB are recoi^ded:* 

*' 

tiraijM^:ong^t--^^ fixes ' 

* nhyl^ion 'Of- fete c^c^i^^mji^^ :sy^^t^em-' 

* Revi.iiian 1.20 19S>8/12/21 O€:4XiS^^0 me-lon 
*^ empuy X09 message 

»' 

^ Revi-olon X9SB/X2/16 l.^ :.:25 1 07 shmuXilt: 

•*• -ad'^l-nig :»iteiet type checM-ag for cooirdl^nate typa- 

* :Corxe.ctlon. of' ve^-tiox^ <; vector ^<d;i3es.anvel5a|ie^" >• bug 

^ itevlsioil; :iv2^ . l^:.-ivSf7l:.-03^ :4hai:oi5«|.' . 

'C^mp:^^ .-MQcJeX. 4-. ^ip 0enexid ibhtn q«>i4i:4icai::i^ 

'» 

•# 

w 

'* .jfef erence*!]^^ > 
,* 

« 

^ Be\ri;sion>- 1^,=^8% .xaS8./02/'i!9^ I.a :55-:4JS eyai.Jc. 
emfj^ty log" ^raessage 

.Revlfi-lon^j^i;!^-" '±SSffiJp^nL3. 07^zZ4 z m !eya^'..- 



Aigbiriyhm irrrprov^enients. 

Revision 1.14 tS9B/<^l./XS. 10 : 2V.:.S^ s;feiRti.llk 
ensji.ty lojg.- message 

Kej^iajciii^- ai^L 'X^j:^m^mi log-. fin^B'B-asea by ^C%iPifexe 

.-adding support .for ceroplated. 'version of CBl* data .ecruccuree 
Eevisdon X,S X997/XX/27 08:13:25 sfemullk: 

^:njp.fey miog message: ^•*=-^- 

Jfevxi^l^on. X . 4 X9'97/i]a;(X2' X4:::i3.T:pl .^Bcfiitl^^ 
adai^iig; < s.u op or- s:.- ' for s;ip;4^>t a._s ip^def ecft^S' 

R^iS2:oiv:^v2 -X5W/X0/X2^ 07:*S2::-4'5 Slisml^l^ 

Jteyision X*X ±997!/ 10/05 09 i 34: 05 meirm 
f * :emp,t.y .mXp9 • me ©s age.- 



